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ANSWERS ТО 
EVEN-NUMBERED 
PROBLEMS 


Chapter 1 

1-2 10? kgm? = 
1-4 77.1 kg 

1-6 а) 0.040% ) 0.0000085% 


1-8 

1-10 
1-12 
1-16 
1-18 
1-20 
1-22 
1-24 


1-26 
1-28 
1-30 


1-32 
1-34 


1-36 
1-38 


а) 0.1% b)0.1% с) 0.05% 

122 in? 

0.9954 to 0.9969; yes 

3.12 mi, 2,20 W of N 

70.0 m, 26.3" E of N 

15.0 N, 53.3° above +x-axis; 25.9 N, 27.7° below -x-axis 

a) 2 in., *x-direction b) 3.46 in., +y-direction, -y-direction 

а) 6 cm, 1 cm b) 6.08 cm, 9.5? above +x-axis c)-2cm, 5 cm 
d) 5.38 cm, 111.8? from x-axis 

2.83 km, 3.4? E of N 

5.66 units, 32.0? from direction of A 

а) У13, V5 —)3i*j с) V/10, 18.4° above tx-axis d) i + 5j 
е) 26 , 78.7? above +x-axis 

i*i-21 i*jz0 i-k=0 j-i-0 )-)-іІ j*k-0 К:і-0 
k*j-0 k+k=1 

54.7^;no 

17i - 2j - 7k; V342 

90° 


Chapter 2 


2-2 
2-4 


34.6 N horizontal, 20.0 N vertical 

а) 173 М, 100 N; -212 N, 212 N;-93,3 N, -124 N 

b) 230 N, 54,9% above -x-axis с) 230 №, 54.9? below x-axis 
381 N, west; 960 N, north 

14.1 №, 135° from F, 

464 N, 17.8? 

a) Gravity Б) Gravitation force of earth 

400 N, 400 N, 200 N 


2-16 
2-18 
2-20 


2-22 
2-24 
2-26 
2-28 
2-30 
2-32 
2-34 
2-36 


ANSWERS TO EVEN-NUMBERED PROBLEMS 


60° . 

3)1545N b)LIS 

3 146 N, 179 М, 200 № b)200N, 283 М; 200М  c)546 N, 669 N, 200 N 
d) 166 N, 57.4 N, 125 N 

a)5.77N, 11.5N  5)ILIN, 1.0N 
a)2.24m b)0.528m 

a)19.5° b)10.0N c)283N 

a) Zero b)5SN c)8N d)4N e)4N 
Down 53.1°, up 36.9° 

Lw(cos $ + u sin ¢) 

3.92 N, 0.399 

b) 0.251 


Chapter 3 


3-40 
3-42 
3-44 
3-46 
3-48 


5cm-s!,-4cm-st! 

a) 0, 1, 1.5, 2.5, 2.5, 2.5, 1,0 m-s?. Constant between t = 6 s andt=12s. 
b) 2m, 23 m, 2.5 m-s?, 1.3 m-s?, 0 

а) +1.5m-s?, right b)-1.5m-S2,left c)-1.5 m+s?, left 
d)*lSm.s?,right d)-4m-S?,left 634.57, right  g)a,c;b, d 
33.3 mes! 

а) 1.67 mss? b) 5m-s? 

a)33.0m Ь)111т 

a) Yes  b)400m past point where brakes are applied. 

750 m à 

a) 2m-s?, south b)5s c) 100m 

3)19.8m-s! ) 4.045 

a) 20.9, 21,3, 20.1, 10.4 m; 2.55, 0.10, -4.80, -14.6 m-$! b) 2.59s 
с)-20.4 m.s! 

5.92 m 

:3)7.67m-$! b)0.782s c)0391s d) 2.25 m 

а) 92.4m-s! b)122.,5m 

2)3.065 b)45.9m  c)204s 4) 4,085 
8) 0.897, 5.235 h)9.8m-s?, down 
j) 9.8 m-s?, down 

а) 815ft-s* р)254 c)1320 ft 
d) Only ifa varies; average acceleration is 20.66: 

3)10m  b)300m  c)20m d)6m-s!  e)6s 
3)6m,-l6m.$!,-40m-s? b)r=0tor=141 s c)t=Otot=2.27s 
d) 4.35 mest 

3)8ms!  b)123m 

У =v? *K(yg - 2) 

d)1/90m* e) 0.400 m.s? 

40 min, 30 min 


a) car A  0b)0,-1.686,1.186s с)-1,2/38  d)-1,2/3s 


€)0,6.12s f) 1.53, 4.595 
i) 9.8m-s*, down 


Chapter 4 ° 


4-2 
4-4 
4-6 
4-8 


a) 1.99X 107m  b)1.99X 108 m 

а) 10 KE b)Yes с) Yes, if w and ғ are measured at the same location. 
а) 5.56X10*s ) 1166 N, 262 1b ы 

a) 0.025 m, 0.01 m-s! Б) 0.2 m, 0.02 m-s? 


4-10 0.128 
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4-12 3.40X 10° N,3.47X 10° w 

4-14 2.58X 10% m 

4-16 5.12X 108 m-s?, along vertical line 

4-18 2.4 

4-20 5.20m+s? 

4-22 16 ft-s? 

4-24 a)4.9m-s? down Б) No acceleration 
c) 4.9 m+s? up (No conclusion about velocity is possible.) 

4-26 а) 320 т b) 5000 N 

4-28 a) 80 N forward 6) 78.4 N backward 

4-30 a)4.9m-s? — b)3.20 m.s? 

4-32 а) 8 ftes? up b) 8 ft-s? down c) Yes; elevator is in free fall! 

4-34 a)2.2m-s?  b) 10.3 m.s? 

4-36 а) 10.010 b)11.41b 

4-38 а)5.09М Ъ) 2.965 с) 32.5 т 4) 5.265 е) 12.4 m-s" 
f) Only part (а). 

4-40 a)mg-Fsin0 b) ш.(те -F sin 0) с) (Е/т) (cos O0 + uy sin 0) - Ugg 
d) uy, mg/(cos 0 + uy, sin 0) 

4-42 а) F sin 0 + тғсоѕ 6 b) u,(F sin 0 +mg cos 0) 
c) (F/m) (cos 0 - py sin 0) - (біп Ө + uy cos 0) 
d) mg(sin 0 + uy cos 0)/(cos 6 - uy sin 0) е) arctan (1/17) 

4-44 а) 0.824 s b) 59.0 N 

4-46 a)10.7kg Ы) 23.6 N, 83.2 N 

4-48 а) 3.92 т b) 2.35 №, 1.96М c)4.70N 

4-50 а) 0,0 b)0,0 с) 0.05, 9.9 m.s? d) 9.9, 29.6 m.s? 

4-52 a)1.36m-s? 5)5.66М 

4-54 648М 

4-56 a) Left b) Right  c)Right  d)Left е) Down slope 
f) Perpendicular to plane 

4-58 a)4.0m-s? Ъ)1.0т:52 с)3.6 mes? d) 4.0 m.s! 
е) 7.13 m, 3.47m-S',0.53m-s? 1)2.38 

4-62 а) Moveup b)Constant c)Constant 4) Stop 


Chapter 5 

5-2 a) 136m b)3 mes", -4.43 ms? 
5-4 0.189 

5-6 1280 ft 


5-8 a) At 2s, x = 50 m, y = 20.4 m, U, = 25.0 m-s', v, = 0.40 mes. 

At 3 s, x = 75 т, у = 15.9 m, U, = 25.0 m-s', Uy =-9.4 mes. 

At 4 s, x = 100 m, y = 1.6 m, U, = 25.0 ms", Uy =-19.2 m-s! 

5) 2.04s c)20.4m d)4.08s e) 102m 
5-10 a)2.5m b)18.4°, 71.6° 
5-12 30m 
5-14 Yes; ball clears fence by 10 ft. 
5-16 а) 1084 m.s! b) 1534 m.s! c) 110.7 s d) 15.4 km 
5-18 18.0m 
5-20 a)226m-s!  b)902m  c)180m-s!,-184 m.s! 
5-22 a)32ftes! — b)ls  c)54ft 
5-24 a)11.7m b) 8.25 m-s}, 76.0? below +x-axis c)4 m.s? , -y-direction 
d)t=0 е)г=-35,0,+35 f)(-6m, Im), (0, 19 m), (б m, 1 m) 

-26 b)14.0m-s! c)2.80m-s* 4) 2.83 m.s? e)2.77m 
-28 a)314mes! b)5035g с)4935 N, 5035 times 


5-30 
5-32 
5-34 
5-36 
5-38 
5-40 
5-42 
5-44 
5-46 
5-48 
5-50 
5-52 
5-54 
5-56 
5-58 


0.210 

0.720 mi 

а) 1.014 rey-s! 
а) 36.0 rev-min* 
0.327 

a) 1.98 m-s! 
3.13 m.s! 
T/T, = cos? 0 
а) 7.68 X 10? m-$? b) 6.20 m.s; 
35,870 km above earth’s surface 

a) 97.6 min b) 26.5 ftes? 

10.0 oz 

19.5? E of N, 170 mi-hr! 

a) 0, 10 m-s! west 
a) 41.8° S of E 


b)2.77N 
b) 11.0 N 


b) 2.94 N 


b) 2.24 mes? 


Chapter 6 


6-2 

6-4 

6-6 

6-8 

6-10 
6-12 
6-14 
6-16 
6-18 
6-20 
6-22 
6-24 
6-26 
6-28 
6-30 
6-32 
6-34 
6-36 
6-38 
6-40 
6-42 
6-44 


6-48. 


6-50 
6-52 
6-54 
6-56 
6-58 
6-60 
6-62 
6-66 


573 J,-573 J 
a)4J b)-0.8J 
a) nRT In (V,/V,) 
2501 

10 m-s! 

12 N 

2.98 X 106 J 
0.735 J 
а)601,157  5)144] 

a) 200 J; converted to kinetic energy 
a) 49.0 N b) 588 J; potential energy 
3)261N  b)7843 ` 

5.42 mes? 

0.204 

а) 2296 m, 4591 m 
3)221m-s$! b) 8.49 meg? 
3)4g b)g c)4.12g 

wa sin Ө +% ka? 02 

a) 7.81 mf" b) 0.0424 
SR/2 

48.2? 

2374 meg} 

-1.29 X 10%] 

4.38 hp 
a) 3.734 
$2.98 
2984 N 
а) 7.84 X 1041 
20.4 mes? 

a) 3.17 X 10% y 
а) 5:74 X 10% y 


225 - y, 


с) 1148 т 


b) 5.31 X 10% ft.1b 


5) 160,000 7 


b) 1.59 kW 
b) 17,429 kg 


Chapter 7 


7-2 
7-4 


a) 16 Кете! 


b) 0.003 s 


b) 8000 N 
с) 0.6 Nes  d)2g 
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с) 69.0° 


yes 


b) 17.3 m-s!, 20 m.s! 
с) 4475 


a-y) 


b) 5.00 m-s?, 7.07 m-s?, 200 J 


c) 5.33 hp 


ANSWERS TO EVEN-NUMBERED PROBLEMS 


7-6 2500 N; no 

7-8 а) 8.85 М.з b)4427N 

7-10 а) and (b) Comparable c) Same kinetic energy 
7-12 a)587m+s' 5)0.002 с)АП 

7-14 0.300 m 

7-16 а) 0.130т Ы) 3200] c)6.39J 


7-18 а)051 Ы) 1.0т:51 с) 100 mes? 

7-20 a) Zero  b)4m-s! to left, 1.5 m-s! to right с) 33 J 
7-24 a)100g b) 16 cm-s! 

7-28 a)12.5m-s! 36.9° from initial direction b) No 

7-30 v, = 26.0 ms", Ug= 15 mes" at 60° to initial direction of A 
7-32 а) 1.6 kg-m-s! b) 2 collisions-s’! c) 3.2 kg-m:s? d)3.2N 
7-34 a)4mes!  b)444m.$! с) 5.11 m.s! 

7-36 0.75] 

7-38 а) 0.0894  5)0.326 

7-40 а) 0.075 m.s! b)8N 

7-42 а)0.801 m-$! — b)8N с) Smaller, factor of about 1000 
7-44 4.62 X 10° m from center of earth 

7-46 (-1/3 m, 4/3 m) 

7-48 a)250N b)Yes 

7-50 Ы) 0.0551  e)15.3g f) 591 m.s? 

7-52 4.23 X 107 mes"; greater 

7-54 с) Measure mc? along hypotenuse; excess length is K. 

7-56 7.131 т:5!;по 


Chapter 8 


8-2 800 N,0.75 m from 600-N end 

8-4 1.2m 

8-8 а)667М b) 533 N, 100 N 

8-10 а) 2000 N, 1732 N b) 1732 N, 2000N c)897N, 732 N 
d) 2732 N, 3346 N 

8-12 1366 N 

8-14 0.133 m from 3-kg end 

8-16 2.0m 

8-18 4.72, 4.72, 4.17 cm (from common corner) 

8-20 60 N,80N 

8-22 a)60N b) 53.1° with horizontal 

8-24 а) 3608 N, 3608 N, 7500М b)No 

8-26 a)480 N b)330N c)5.50m 

8-28 a)500N  b)7492N с)0.714 of height 

8-30 a)214N b)186N с) 293 N 

8-32 a)10N b) 5 cm to right of center of gravity с)0.31т 

8-34 а) On bisector of a, distance %L cos (0/2) from vertex Б) L/3 from bottom 
c) L/2V/2 from corner d) At center 


Chapter 9 


9-2 503 гай“! 

9-4 471,942, 1414 cm-s!;600, 1800, 5400 revemin ! 
9-6 -12.57 rads”, 58.3 rev, 3.33 s 

9-8 7.55 


MS 
ANSWERS TO EVEN-NUMBERED PROBLE! 


г2 
а) 20 теу-51 b) 414.7 тай or 66 теу с) 62-8 m.s! d) nn 
a) 15, 0, 15 cm-s? b) 15, 62.8, 64.6 cm-s c) 15, 126, 1 
а) 50 m.s? b)5m-s , 50 mss” si 
5 52.5, 314 rad-s! b) 52.4 rad-s? c)l45rev d) 78.5 m.s 
e)13.1m-s? — f)24,674 m.s? 
а) 1.5kg-m? b)0.75 kgm? 
0.105 kg-m? 
ал b)D 
15.8 cm 
а) 10667 b)36.3m 
0.80 kg-m? 
а)20Х1071 5b)17.9 min 
а) 2.96 ad-$? — b)122rad.$! с) 50,300 J 
0,589 
a)19.1kg-m? b)2N-m  c)91.7 геу 
3)63.2m 5)379М  c)185N 
a) 0.145 kg-m? — b) 10N, 39 N 


а) 2,5 rad.s” — b)lOrad-s! — c)500] d) 10 kg-m? 
69mr? 

8/(1 +a? /2b?), 2mg|(1 + 2b? Ja?) 

IML? |48 

Ma? /3 


3)5937N-m b)2.37X 10% N 
0.149 rad-s, less than 1% 

а) 1.125 rads" b) 1080 J, 405 J, inelastic collision 
3)43.0kg-m? 6) 7.96 radeg? 

с) 108 J, 171 J; man doe: 


c) 62.8 m.s! 


5 work pulling dumbells in. 
9-60 0.299 m 
9-62 a) 3.00 revemin? 4) 3.00 rev«min ! 
9-64 3000] 
9-66 0.0625 гай. 
9-68 а) 5954 s, or 1 hr 39 min b) 1.64 X 105 Nem 
9-70 2.94 rad.g} 
9-72 a)245Nup  5)492N up, 0,174 N down с) 148 М up, 98.9 N down 
d) 0.040 rey. ! 
Chapter 10 
10-2 8.2 
10-4 20Х 10% Pa, 4 9x 105 Pa 
10-6 а) 1800№ %)0010 т с)3600№ 
10-8 а) 1.84Х 107 1.23 x 102 


10-10 a) 7.27X 10% 
10-12 а) 0.700 m fro; 


b) 9.19 X 10 m, 6.13 X 104 m 
m,2.00X 10%m  ) 0.2325 


4 mA b) 0.600 m from A 
10-14 0.767 in. 
10-16 а) 7.96% 1075 145, 10-4 


ee b) 3.98 X 10° m, 7.24 X 105 m 
c) 3.02 X 1077 m 9.96 x 10-7 


m 
10-18 (A?x +FVoko)Fo, 
10-20 1.033 X 10° kg:n? 


6 
is 5.55 X 10 Pa b)2.77x 105 
e ^ 3 (F cos? Ө)/А Б) (F sin cos 6)/4 
= 6 
10-28 0.84 X 10° N 


с) 832X 10° m 
c)0° 4)45% 


e 


er 
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Chapter 11 


11-2 b)0.253m c)0.200J 4)0.179т e)2.53m-s! #)0.6285 
g) 1.59 HZ h)10.0s! 1)60° 

11-4 a)17.0cm b)-4.19 X 10? N с) 1.33 s d) 32.6 cm-s! 

11-6 a)98.0N-m!  b)0.898s c)1.27s 

11-8 a)39.2,0,0,39.2J b)9.8,9.8, 19.6,39.2J c) 0, 0, 39.2, 39.2 J 

11-10 а) 2.095  b)9.17cm с) 0.0918 


11-12 c) Yes 4)т7 vs. m isa straight line е) No — f) 97.6 Nem! в) 308 


11-14 6.21 cm 
11-16 а) 4, Y 


11-18 а) 0.8895 b)2.5 m-s?, down  c)29.2N d)0.0740s е) Remains 


f) 19.6 cm above equilibrium 
11-20 а) 0.350 m, 0.250m ) 0.9935 
11-22 а) 0.313m-s! b)0.490m-s? 
11-24 a)-mVL/g? Ag b)-Ag/2g с)9.7977 m-s? 
11-26 а) 39.5 тай-51 b)34.2rad-s! c) 124 rad-s? 
11-28 a) 0.35% b) 9.8696 m-s? 
11-32 а) =, 1.04, 0.852, 0.828, 0.8525 
11-34 a) 0.935 ) 1.155 с) Yes; 2(1/3) 


Chapter 12 


12-2 0.980 X 10° Pa, 0.967 atm 

12-4 6.27 X 10° Pa, 61.9 atm 

12-6 25.9cm?  0)3.68cm? с) № 
12-8 b) Yes 

12-10 1.00 m? 

12-12 5.74 ]b 

12-14 a)680g Ы) 784 Pa 

12-16 77.7 cm? 

12-18 a) 0.426 — b) 0.46 of block's height 
12-20 a) 1.48g-cm? b) 0.400 в-спі? 
12-22 194 kgm? 

12-24 а)0.124т — b) 2.735 

12-26 0.781 g:cm ? 

12-28 3.53 X 10° N, 5.88 X 10° N 

12-30 19,600 N-m 

12-32 a)la/g b)w?l?/2g c) Yes; yes 
12-34 No 

12-36 а) 3193 Pa b) 2.18 cm from end 
12-38 0.0143 mm 

12-40 a) h = (2y cos 0)/pgx b) 2.97 cm 
12-42 40 dyn-cm’? or 4.0 Ра 

12-44 3.73 mm 

12-46 1.36 X 10° Pa gauge 


Chapter 13 


13-2 a)oJ/R(H-h)  t)h 
13-4 4.9 X 10? Pa 
13-6 1.96 X 105 Pa 


ANSWERS TO EVEN-NUMBERED PROBLEMS 


13-8 a)88.9m-s! 0) 8144 N 
13-10 0.779 X 10° Pa 
13-12 a)25.7m  t)252N c)162N 


13-14 а) 438 m$! ) 4.38 m.s, -0.39 X 10° Pa (gauge) 

13-16 ha 23A, 

13-18 0.000535 m? 

13-20 а) 0.75, 3.0 m-$! — b)4219Pa  c)3.16 cm 

13-22 143 m-s! 

13-24 0.5902 X 105 Pa 

13-26 а) 368 т:51 %)73Х 106:по 

13-28 а) 0.326 cm-$! b)51.8cm-s! at 20° C 

13-30 665 N down 

13-32 а) 1493 b) Laminar 

13-34 а) 56.0ст?.51 b) 56, 112, 280 cm? гі с) 38.4, 38.4, 33.6, 33.6, 0.0 ст 
d)1&0cm е)71.8ст f) 112, 224, 560 cm-s? 

13-36 a)1.47X 10° Pa — 5) 7.35 X 10% W or 98.6 hp 


Chapter 14 

14-2 a) Yes b)37.0°C c)90.18 K, 162.3°R d)-40° 
14-4 -286°C 

14-6 а) 108 оһтѕ b) 250° C 

14-8 86.59 ft 


14-10 a) 75.6°C $)-633?C 
14-12 1.0036 in. 
14-14 a)-1.2X 10% 
14-16 7.17 cm 
14-20 4.34 cm? 
14-22 Rise 2.35 m 


14-24 a) 1.60 ft — b) 1.60 X 10% Pa or 2.35 X 10* 1p-in? 
14-26 a) 1.00 X 1075 (°) 


1.00 X 10? Pa 
14-28 4.80 X 108 Pa 


14-32 7.14 X 107 Pa or 705 atm 
14-34 70.1? C 


b) Gains 5.19 s per day 


Chapter 15 


15-2 а) Мо b) Yes 
15-4 87:6 № 
15-6 а) 1.87Х 10° Btu 
15-8 554° с 

15-10 25.0°C 

15-12 327° С; bullet partially melts. 
15-14 448 J-kg! (có 

15-16 89,037 cal 

15-18 0.199 

15-20 1398 

15-22 171m 

15-24 1.01 X 10% Btu-fes 

-26 30317 1 

(е) 0° C with 200 g of ice melted 
15-32 445 ше! 


b) 42.0 ft or 12.8 m 


ma u 
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15-34 3.46 g 
15-36 100g 
15-38 0.03991b 
15-40 66.4 g 
15-42 2.20 


Chapter 16 


16-2 a)-10C°-cm! )38.5 J$" c) 80.0° C 
16-4 а) 320 cals" Б) 194 C*.cm*! 
16-6 20.0° С 
16-8 2.73 cents 
16-10 4.78 X 107 mes", ог4.13 cmd’ 
16-12 а) 48.07.51 Ь) 25.8 
16-16 а) 4.73 J-$! b) Steel 4.3%, copper 95.7% 
16-18 а) 2.57ст Ы) 2460 Pa 
16-20 4.53 Х 105 cal 
` 16-22 2.02 kW 
16-24 1.31 gh 
16-26 0.408 cm? 
16-28 а)6.43 Х 107 W-m? 5803 К 


Chapter 17 


17-2 0.00143 

17-4 а)0.603 kg b) 0.0881 kg 

17-6 123°С 

17-8 а)675 b)5861N (598kg) с) 5419 М (553 kg) 
17-10 759 K (486° C) 

17-12 a)927°C 50325: | 

17-14 a) 7.10 ft — b) 107 Ib-in 

17-16 24.00m _ ae 

17-18 a) 15.5 mes 43 m+ А 
17-22 a) Falls b) Rises с) Nearly stationary 
17-24 Dry ice is 3.3 times as dense 

17-26 а) 0.00143 b) 1.28 

17-28 16.2% й, 

17-30 а) 12°С 5) 10.3 gm 

17-32 0.929 kg 


Chapter 18 


18-2 a)No b) Yes с) Positive 

18-4 2193 J 

18-6 357 тег! 

18-8 No 

18-10 Total internal energy is constant. fey 

18-12 а)601  b)Liberate 707 — c) 507, 1 

18-14 3.40 X 10° J, 3.40 X 10° J, zero 

18-16 3)3458J b) 2769] с)49897 
Isobaric; isothermal 

18-18 a 600K c)8.0l-atm or810J  d)4.0atm 

18-20 a) 3.43 times as much. b) Hydrogen 


e) Isobaric; adiabatic 
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18-24 736 K (463° C), 25.1 atm 

18-26 25.2, 33.5 J-mol!.K! 

18-28 3.89 X 10° ft-lb 

(8-30 b) L25X 10 J c)Zero — d) 125 X 10° J €) 113 liters 


Chapter 19 


19-2 a) 2 atm, 31; 2 atm, 51; 1 atm, 5 1; 1 atm, 3 1 b)203J c)203J d) 9.19% 
19-4 а)933К b)46.7K 


19-6 a) 1.83 X 10 J b) 1.65 X 1061 

19-8 a) 183 W b) 1848 W 

19-10 (Ty - Тс)/Ту, same 

19-12 a) 17.8° С 0)373 J-K! 

19-14 а) -446 J-K b)610J-K! c) Zero d) 164 J-K^! 

19-18 а) 2500 MW — b)1500MW — c) 7.17 X 104 kg. d) 0.143 m-s! 


"hapter 20 


0-2 2)3.10X 10 m b) About the same 
0-4 2.44 X 105 molecules 
0-6 11.1 mol, 6.69 X 10% molecules 
0-8 4.66 X 107? m?, 3.6 X 10719 m 
0-10 4368 К 
0-12 a)Allequal b) 1:3,16:7.08 
0-14 3)6.21X 10?! J] b) 234 X 108 m2.g2 c) 484 m.s! 
d) 2.57 X 10 kg-m-s! е) 124 X 19-19 N f) 1.24 X 10117 Pa 
g) 8.16 X 102! molecules h) 2.45 X 10” molecules (3 times as many) 
i) Not all molecules move perpendicular to walls. 
0-16 а)37417 — 0)3754] с)12.51 (same) 
20-18 a) 1.60 X 105 K, 1.00 X 104 K 
20-20 а) 1.24 X 10% ke 4) 4.16 x 10° molecules c) 1.4 X 10° cm; no, no 
20-22 а) 5.31 X 107% kg.m2 b) 2.79 X 1012 гі 
20-24 24.9 J-mor! .K71 ; Vibration is significant 
Chapter 21 


21-2 а)300т b) 3.00 m 


21-4 a) 1.31 m, 4.79 m b) 164651 ce) 5.53 m 


1-8 а) 2cm,4 cm, 100 Hz, 1072 s, 400 cm.<! 

1-10 0.423 gene! > cm-s c)8N 
1-12 а) 49.5 m.s" — p) 0.206 т 

1-14 0.4525 


1-16 3.60 X 107% (cy 
1-18 a) 17.3 т, 0:0173 m b) 72.5 
1-20 34.9 m.s greater at 57° Ç 
1-22 0.2705 
1-24 0.683 7 
1-26 a)5345 mes" b) 15,5 4 
1-28 a)S=Mv?/L b) Stationary or Speed 2» (with respect to table) с) Mv 
2 
d) % Му | 
à Sudden accelerations of Successive elements of rope are analogous to a series of 
inelastic collisions; energy is not conserved, 


m, 0.0725 m 
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Chapter 22 


22-2 a)400m-s! b) 1.28 X 10° Ра с) 0.0507 cm 

22-4 170М қ 
E by mass 

$3 es 0.201 Ne (mole fractions); 44.1% He, 55.9% Ne (by 

22-10 3517 m-s! 

22-12 a) 375 m$! 5)1.39 

22-14 а) 8.76 X 109 Pa b)0.239cm 

22-16 a) 35.3 HZ b) 17.6 Hz 

22-18 1288 Hz 


Chapter 23 


23-2 а) 595 b)2.82X 10% c) 35.5 db 
23-6 6.99 db; 20 more babies 
23-8 а) 8.92т Ь)892т 
23-10 а)-5 db to 125 db b) 18,000 Hz, 70 Hz 
23-12 5.95 cm 
23-14 2.01% 
23-16 a) 1.24% 
23-18 a) 0.95, 1.05m p, сЕ c)do(e-v)le+v) d) fole +v)/(e- 0) 
23-20 а) (с+0) Ао  Ы)(с-® 
е) Beut frequency 2fpu(c - Y) 
23-22 2.3 beats-s! 
23-24 c) 7200 m-s? 


Chapter 24 


-8 
24-2 3.00X 108 C, 1.00 X 10° C 
24-4 9.63 X 10* C 
24-6 921N 
24-8 а)9,00Х 1077 N, away from vacant SS 
b) 8.61 X 1077 N, toward opposite co 
y itec 
24-10 a) Zero  b)2q?x/4m60(a? * x^) 
24-12 b) 1.22 X 107 C ES 
24-14 a) 9.04 X 10% mes? — b) 2.19X 10° m-s 
24-16 3)9.22N b) 138 107 mi^ a а, | 
24-18 Any point for which (x ds ЖЕ $1 X 1073 м,32.6° below *x-axis 
24-20 5.40X 1075 N, -3.45 X 1 ;6. 


c) 4.13 X 10% rads? 


Chapter 25 
25-2 -3.92X 105 C 
25-4 


4 NC 
25-6 Gos iol 5; x-direction Б) шасе me 
25-8 а) Zero b) 1.00 X 10 56 х 
M 5 Dann EN 10% N-c? 
de 9 
ias Oa -x[o* «ahy | 
25:18 a) Zoro b) qr/Aneo(R? +72), alone line 


-direction 
) 4987 М-С”, 76.7° 
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25-20 о0/ео, zero 

25-24 a) /2лер; b)A/2neor  d)-A +A 

25-26 a) pr/2€9  b)A/2meor с) Equal A=nR?p) 
25-28 4.53 Х 105 C 


Chapter 26 


26-2 а) 5000 Vem! Б) 1.00Х 1076] c)1.00X 10° 1 

26-4 a)4.50X 105 J Ь)3.00Х 105 V-m! с) 1.50 X 10° y 

26-6 a) Zero b)-1.00X 1073]  c)230X 103 J 

26-8 9430 V 

26-10 2.43 X 103 J 

26-12 5.62X 107 m.s! 

26-14 с)у=+а(1 +ү5)/2  d)y-ta(1 +/2) 

26-16 а) (qq'/megma)® c)J15a_d) (aq’Inegma)% 

26-18 a) 2.19X 10° m b) ve/v, = 42.9 c) Equal 

26-20 a)(e?/4neomR)* ъ) e%/8neoR c)-e?/BmegR=-2.18% 10718 J 
26-22 b) 2.30Х 10° mes? 

26-24 с) Zero — d)(q- 0)/4тєог? 

26-26 а) pR? [3eor outside, (р/2єв)(В? - r? [3) inside 

26-28 a) -89.9 V, -314V — 6) 897 X 1077 1 

26-30 951 V 

26-32 Two 

26-34 1.44 MeV 

26-36 a)v=(2qV/m)* — b) 5.93 X 105 meg! . y c) 2.24 X 107 mes? 
26-38 а)4.80Х 105 N — 5) 5.27 X 1015 m.s? 

26-40 124.4 MeV 


Chapter 27 


27-2 а)500У — t)125x 10°] €)0.113 m? 4) 800 V 
27-4 425X 10°С 


27-6 а)0.0200 С b) 800У с)800 1 4) 2.00 J 
27-8 а) Twoin Series, in parallel with two others in series 
b) Entire 600 у appears across other series Capacitor, and it fails. 
27-10 a) 1.2 mC, 1.2 kV; 2.4 mC,1.2kV )04 mC, 400 V; 0.8 mC, 400 V 
27-12 a) 24.0 uC b) 1.44 X 10% J €3.6V  d)130X 10? J 


27-14 3)66.7V %)100У c) 300 uC 
27-16 1.69 m? 


27-18 a)0.05mm b) 0.0910m? с) 1.42 cm 


IO OO & 2509.47.46 d) 2.21 X 108 J 
27-24 а) 0.708 uC- m? b) 1.67 


27-26 a)55.3pF b) 1.66 X 1078 C  c)249X105J 4) 0.498 Jem? 
27-28 a) eo A(d - a) b) [а/а - a)] C, 
27-30 (\/27€o) In(r, jr.) 


Chapter 28 


28-2 а) 0.880 А 5) Direction of positive ions 


-4 0.96 mA 
Fn a) 1.53 2 503820 


28-8 b) Yes AAA 
28-10 )604C 9) 
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28-12 а)132Х1040 b) 0.234 m 
28-16 25.6 С? 
28-18 b) Гор тать lor? (ть = Ta) 
28-20 240 — le 
28-22 0.00399 (С?) 
28-24 R/9 ГЕ 
28-26 1.52У,0.10 
28- -3.75V )3.75У  c)410V 
3550 Өй Q  b)O.50Q с) олова 
28-32 а) 21.80 b)5.50A с) 550 ун 
dipsa d)30V e)1120W 09 
28-36 a)+ b)1000A c) 9.92 
g)120W  h)6.72 cents 


Chapter 29 


29-2 ARÍAR,+R2) Ъ)В,(В, + R2)/R2 
29-4 27W 
29-6 90W PA 
29-8 а)3600  b)333A с) 206% >= e 
29-10 a) 0.333 A b) 64 W, 16 W N 3 25. 
29-14 а)-6У b)b c)6V 
29-16 0.848, 2.14, 0.171 ae А 
29-18 а)0.222У b)0.4 BEN 
29-20 a)2A ы50 c)42V d) 
29-22 5/6 Q T 
2924 а)621У  v)i96 V с) 200 
29-26 420 KQ 
29-28 a)5.00mQ2 b) 2 9502 
29-30 0.0278, 0.250, 2.50 l ИЕСІ. 
29-32 1.00тА n Су, with 210.5 Qin parallel ve the serie 
29-34 3950 Q in series with G2, 000, 100 
29-36 a) 2900 € b)0.833 mA с) 9000,3 
29-40 b) There is no current in б. a 
29-42 а) 0.5005 — t) 1.0005 100, 60.7, 36.8, 13:5, 01 
29-44 а) 393, 632, 865, 1000 uC b) 100, 

d) 6.93 s d 
29-46 a) €0 b)% 2 c)&CV? 4) 4; independent о 
29-48 a) CV wucy c Б 
29-50 а)53иС Ы)2Х107А ‚92 mi, v)90 MHz 
29-52 a) 5 x 105 A-m?;3.34 X 10 ME 

C) Displacement current leads by 


c) 10.0 s 


Chapter 39 


6 
30-2 a) 0.24 Wb  b)Zero с) 0.24 Жы, 4) 867X 10° V 
30-4 a)2.89X 107 mes? _b) 4.33 X i de 

30-6 4) 2.09 Т, toward reader Б) 1.5 

30-8 3,97% 103 T 

30-10 0:500 T, in -y-direction 

кн р 83 m 

30-14 a) тох 10° ms! b) 0.4 

30-16 125 mm 
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Chapter 31 


31-2 а) 8.45 Х 107* m-s!  5)1.27mV-m! с) 25.3 рУ 

31-4 a) 6.00X 10? N-m )0.0400А-т2 с) 8.07Х 10? N-m 
31-6 а) 2.5,0,-1.5 М Ы) 2.923 

31-8 480А 

31-10 a) 0.0132 Т, +y-direction b) 0.0229 T, -x-direction 

31-12 30.0° 

31-14 а) 0.800А b)3.0A c)112.6V  d)417W 

31-16 b) 1.01 X 10° А.п? 


Chapter 32 


32-2 500А 

32-4 а) Zero b)1.41X 1078 T, 45° inxz-plane с) 5.00 X 10°% Т, +x-direction 

32-6 a)6.00X 10$ T  5)2.00X 10° T 

32-8 Ь)шіх/т(а? +x?) 

32-10 a) 2.00 А, out of plane b)2.13X 1076 T, to right 
с) 2.06 X 10°° T, 39.1? below horizontal 

32-12 2.40X 10779 N, away from wire 

32-14 46.4 A 

32-16 а) /2лх b)pollAx/2nx с)(шП/2л)т(Ь/а) 

32-18 а) 84oNI/V125a b) 1.5 X 10? T 

32-20 a)5.03X10*T  b)4.50X 1075 T 

32-22 uonQ/na, along axis 

32-24 а) 171/82  b)uolrı/nR? — c)ugI/nr, 

32-26 6.28X 10? T 

32-28 Zero; цо? - a?)/[mr(b? - a?)] ; 101/21 

32-30 а) 0.250 V-m b)2.00X 10% T c)25.0 Vn! s! 
d)2.21 X 10 A-m? e)3.54X 10?! T: no 


Chapter 33 


33-2 a)200T bla c)atob;btoa г! 
; d) 12.0 V-m 

33-4 а) 0,0.0707,0.141V 50 
24 ) 0, 0.0707, 0.141 V 
33-10 а)314У b)3.14 V 
33-12 3.77 V 
33-14 а) 0.0200 Wb b) 0.200 v 
33-16 a) 0.471 V b) From a tob 
33-18 7,54 uv 
33-20 с) 2.00ША  d) Zero 
33-22 a)5.00mV-m! 4) 1 00 mv 

2 
33-24 a) (dP/dt)a U(x? + 2(2 ر‎ КҮЛ Eo Fo y e) аФ/аг 
33-26 a) Right to left b) Right to left с) Left to right 
33-28 2.70X 10^ c 


33-30 0.0500 T 


33-32 20 
33-34 а) 0.02513 + 1.508 X 103 


c) 0.00200 N-m 


Ü (volts) b) 0.352 mA 
Chapter 34 


34-2 0.500 mH 24 
34-4 а)шп14/2л”, Hon? fm b) Moning /2mr 
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34-6 0.100 V, downstream side at higher potential 


34-12 uoN? I h(b - a)[21a 
34-14 a)39.8J-m? 5)0.01251 


34-16 a)4.00A-s! ) 2.00 A.s! с) 0.659А 4)2.00А 
34-18 а) VjRU + exp - (Ro +R)t/L] (Ro +R) 
34-20 a)6W  b)LSW c)45W 67 


34-24 di/dt =-Ri/L 
34-26 0.16 pF 
34-28 112.6 to 1013 pF 


Chapter 35 


35-2 a)0.2262T  0)300A-m! с)0.2258Т 


35-4 0.302 H, 0.160 H 


35-6 b)0.0108Wb-A‘-m' с) 0.005 Wb-A?-m? —d)3.7X 10% Wb-A* «ni? 
35-8 а, 1300; b, 1300; c, 4000; d, ©; e, - 1400; f, 0 


35-10 13.5 Am 


Chapter 36 
36-2 а)106М0 Ы) 21229 с)5.31 9 


36-4 а) 37709, 37.7к0 Ы) 265 0,2650 с) 15.9 Hz 
36-6 а) 0.500 тА ) 500 мА с) 5.00 A 

36-8 а) 5.00А Ы) 50.0 mA с) 0.500 mA * 
36-10 а) 94990 ) 0.0527 A с) 15.8, 47.4 V d) 71.6 ‚lag 


36-12 а) 4009 b) 0.125 A с) 113 У, 62 
36-14 21.2, 63.6, 35.4, 28.3, 35.4 V 


.SV d) 90°, lag 


36-16 а) 514 Q, 38.8 lead b) 506 9, 37.8° lag 
36-18 a) 1//LC-R?C?/2 b) Мас) – (R?/2L?) 


36-20 а) 0.564А b) 0.213 A с) 20.7" 
36-22 47.22 

36-24 48.0 W 

36-26 a) Inductor b) 0.106 H 


d) 0.603 A 


36-28 a) 1592 Hz, 1.00X 10751 b)1.00A с) 1.00А d) 0.100 A 


e) 5.00 X 107% J, 5.00 X 1071 
36-30 a) 10 b) 6.00 A c) 72.0 W d) 2 
36-32 19/2, Io/V3 


Chapter 37 


37-2 a)1.00X 10! Hz — 5)6.67 X 10° T 
37-4 3.33 X 10? T; much smaller 
37-6 0.0173 V-nr!, 5.77 X 10% T 


00 2 


c) 31 X 10 Wem? 


37-8 Circulation around system; no net energy or momentum transfer 
37-10 a)3995 A-m! 5)0.0753 Vem‘ — c)301 Wem 


37-14 0.110 V-m", 2.91 X 10° Am 
37-18 а) 4.67 X 10 5 Pa, 4.61 X 1071! atm 


Chapter 38 


38-2 1.57X 1075 to 2.76 X 107 in. 
38-4 229 rad-s! 

38-8 2)54.7°  0)82.8 

38-10 34.8? 


b) 9.33 X 1075 Pa, 9.21 X 10" atm 


15 
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38-14 52,500 
38-16 362nm 
38-18 13.4°, 27.1°, 41.8°, 59,0% 
38-20 45.6 cm 
38-22 1.30 
38-24 а) 14.57 b) Air 
- 38-26 а) 44.5°,63° b) 28.8°, 47.5° 
38-28 30° 
38-30 37.2° 
38-34 2.78 mm 
38-36 20.7 m 
38-38 28.3 W 


Chapter 39 


39-2 16.7m 

39-4 -100 cm, 5 cm, virtual, erect 
39-6 3.61 cm 
39-10 a) 10 cm 
39-14 24.0 cm 
39-16 1.50 
39-18 a) 12.0 cm 
39-20 2 

39-22 33.3 cm 
39-24 At center of bowl;m = 1.33 


b) 10cm 


b) 24.0 cm 


Chapter 40 


40-2 а) 43.7 cm from flat surface 
40-4 a)-20cm b) Virtual c)8cm 
40-6 Inside sphere, 1.5 cm from vertex of si! 
40-8 0.667 cm above page 
40-10 a) 15, 20, 30, -10 cm 
d) Inverted, inverted, inverted, erect 
40-12 a) 120 cm, -3 cm 
с) 21.8 cm to right of second lens 
40-14 4.00 cm 
40-16 40.0 cm to right of lens; real, inverted 


40-18 a) 3 cm torightofL; b)2cmtori 
d) 10 cm to right ofL  e)4.00cm 

40-20 -15 cm 

40-22 а) 25 cm to the left — b) Virtual 


40-24 a) 0.333 cm to right of previous Troie 
40-26 0.458 mm 

40-28 Yes 

40-30 6.50 diopters 

40-32 a) 28.6 cm (3.5 diopters) 


40-34 a)2.5  b)7.14 cm 

40-36 //5 

40-38 a)2.86cm b) 1/50 s 

40-40 2)368 b) 2.72 X 10° mm 

40-42 a) 1.74 cm b)-11.25 с)-112.5 


b)-0.5,-1,-2,2 
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c)-12.0cm 


b)-1.71 


d) Real, inverted 
lvered surface 


€) 0.6 mm 


C) Real, real, real, virtual 


b) 120 cm to right of second lens 
d) 80 cm to left of second lens 


ght of L2 с) 12cm to left of L; 


b) 5.59 m 


b) -30 cm (-3.33 diopters) 


EMS 
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40-44 15.7 cm n 24 
узака, 2 120 сіп, 80cm 0 cm from lens; virtual. 
o ee eee wa lens and mirror, 25. 

40-50 51.04 cm fro x 


Chapter 41 


o 
Am MES 30%, 48,6°, 90°; 7.2°, 22.0, 38.77, 61.0 
41-6 545 nm 

41-8 480nm 

41-10 0.045 mm 

41-12 0.0169° 

41-14 2.79 mm 

41-16 106 nm 

41-18 0.500 mm 

41-20 1.77 mm 

41-22 12,5? 

41-24 0.014 cm 

41-26 500 nm 

41-28 2000 m 

41-30 Smaller by factor of 5/6 

41-32 No difference 


Chapter 42 


third axis 
is; [o/8, along 

42 first axis; Io /4, along second axis; о 

-2 а)1,/2, along firs axis; 

b) No light transmitted m 

а) 0.75  b)0.50 с)0. 

42-8 54,79 

42-10 a) 32.0° )160 

42-12 а) 63.9? 4) 2.88.cm 

356 nm, 396 nm 3 el, 
2, linearly polarized at 45°; 3, ellip 
Elliptical 


o 
4. linearly polarized at 60 


Chapter 43 
43-2 a) 1.63 X 1055  b)4842m 

43-8 6.71 X 108 m 

43-10 a) 0,9950 1)0.5% 

43-12 0.8830 T 
43-14 4) 4.21 X 107 m-s! b)Grea 
SERI ЗО des 

43-18 2.60 X 108 m.s! T 

43-20 0.00504mc?, 4.79mc 

43-22 111k ^r 
43-24 a) 5.70x 1043 b) 1.76% 10] 
43-28 а) 0999066  1)4.78X 10 


Chapter 44 


44-2 


2.35 еу 
44-4 


289 пт 
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44-6 а)145У b)1.45eV c) 7.14 X 10° шегі 

44-8 a) 622,311, 553, 345пт b)Cu,Zn 

44-10 b) 13.6 eV 

44-14 a)12.7eV  b)Six 

44-16 621 nm; radiation is emitted in all directions. 

44-18 а) 180 keV ) 2.02Х 10° m-s! c)2.51X 108 meg? 
44-20 7,723 K 


Chapter 45 


45-2 а) 54.2еМ b)-108eV c)-54.2eV а) 54.2 eV 
45-4 а)-3.45 Х 107 eV,-2.30X 10% eV — 5) 0.04 nm 
45-6 1.090 X 10? т! 

45-8 а)5.29Х 10%  c)3.02X 10? m 

45-10 a) 54.2eV  b)22.9 nm  c)Far ultraviolet 
45-12 1.8 to3 eV; 0.71 to 0.91 nm 

45-14 a) 0.242пт b)1.33X 107? m 

45-16 a) 8.68 X 101 m b)Particle-like 

45-18 1.3 X 1079 kg-m-$!, 20 X 107% kg.m-s! 

45-20 а) 1.0Х 10* т b)No 

45-22 1.47 X 10735 kg; 6.1 X 1078 

45-24 1.11X 1073 Jor6.95X 1075 ev 


Chapter 46 


46-2 7 

46-4 1.15 Х 107! J or 7.19 еу 

46-8 2.71Х 10°47 kg.m? 

46-10 5.33 X 10746 kg.m? 

46-12 а) 0.535 eV b) 2320 nm c)4,5 
46-14 2.17 g-cm? 

46-16 1776 nm, infrared 


Chapter 47 


47-2 4.84 X 1074 m 
47-4 2.3 X 1017 kg. 
47-6 2.23 MeV 
47-8 620 Mev 
47-10 16,700 yr 5 
47-12 a) 1.54 X 1010 yr! ora 89Х 10718 51  b)2990kg — c) 1.22 X 10451 
47-14 a) 4.15 X 10? $! 4) 1.00 X 10% atoms с) 4.15 X 101 гі 

4) 11,3 curie, 1130 times as great 


47-16 а) 4.60 X 107 reversals.5 1 (frequency 2.30 X 107 Hz) ) 5.06 X 107 mes 
c) 13.7 MV 


47-18 1.93 X 101 J.mor! ; larger by 105 


47-20 Binding energy for an alpha particle is less than that for a single nucleon. 
47-22 67.5 MeV (or 1:08 X 191! J), 1.63 X 102 Hz, 1.84 X 10% m. 


3; larger by 101% 
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